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Mr. Allen Greene

Manager, Environmental Protection
Citgo Petroleum Corporation

Post Office Box 4689

Houston, TX 77210-4689

Re:  Alternative Monitoring Plan (“AMP”) — Hydrar Process Unit Vent Streams Subject to
New Source Performance Standards (“NSPS”) for Refineries (40 CFR Part 60 Subpart J);
Citgo Corpus Christi East Refinery located in Corpus Christi, Nueces County, Texas.

Dear Mr. Greene:

This letter is in response to your AMP request dated March 24, 2006, concerning specific
fuel gas streams that you have identified as inherently low in sulfur content under NSPS Part 60
Subpart J. The Environmental Protection Agency (EPA) has evaluated your request in light of
changes made to Subpart J on June 24, 2008 (73 Federal Register 35866), and finds that your
AMP request is no longer valid since an exemption provided in the rule applies to the streams
associated with the Hydrar Hydrogen process unit operations, as explained below.

Specifically, your AMP provided information pertaining to three vent gas streams from
the following Hydrar process unit operations routed to the fuel gas system, which is required to
be nearly free of sulfur compounds since sulfur is a catalyst poison:

1. Hydrar Hydrogen Vent Gas
2. Hydrar Unit Stripper Off Gas
3. Hydrar Degassing Drum Off Gas

Based upon the information you provided, the specified Hydrar vent stream fuels are fuel
gases that meet the exemption requirement of 40 CFR §60.105(a)(4)(iv)(C) {i.e., the vent stream
is considered inherently low in sulfur since it is produced in a process unit intolerant to sulfur
contamination}. Therefore, the fuel gas combustion device does not need to meet the monitoring
requirements of either 40 CFR §60.105(a)(3) or §60.105(a)(4) for these specified vent streams.

Internet Address (URL) @ http://www.epa.gov/region6
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Allen Greene, Citgo Petroleum Corporation
Request for Approval, AMP
NSPS 40 CFR 60, Subpart J, Corpus Christi Refinery

If refinery operations change such that the sulfur content for these vent streams change,
then Citgo must document the change(s) and determine if the fuel gas streams remain exempt. 1f
it is determined that the stream is no longer exempt, continuous monitoring must begin within 15
days of the change in accordance with 40 CFR §60.105(a)(4)(iv). If you have any questions or
concerns about this determination, please feel free to contact Mr. Emad Shahin of my staff at
(214) 665-7484.

Sincerely,

T g,

David F. Garcid’

Associate Director

Air/Toxics & Inspection
Coordination Branch

ce: Michael De La Cruz (TCEQ)
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Mr. Allen Greene
Manager, Environmental Protection
Citgo Petroleum Corporation
Post Office Box 4689
Houston, TX 77210-4689

Re:  Alternative Monitoring Plan (“AMP”) — Cumene Depropanizer Off Gas Vent Stream
Subject to New Source Performance Standards (“NSPS”) for Refineries Part 60 Subpart J;
Citgo Corpus Christi East Refinery located in Corpus Christi, Nueces County, Texas.

Dear Mr. Greene:

This letter is in response to your AMP request dated March 24, 2006, concerning a fuel gas
stream that you have identified as inherently low in sulfur content under NSPS Part 60 Subpart J.
The Environmental Protection Agency (EPA) has evaluated your request in light of changes made
to Subpart J on June 24, 2008 (73 Federal Register 35866), and finds that your AMP request is no
longer valid since an exemption provided in the rule applies to the stream, as explained below.

Specifically, your AMP provided information pertaining to the Cumene Depropanizer Off
Gas that contains very low amounts of sulfur compounds at all times due to upstream treatment
required to meet the low sulfur requirements for feeds to the sulfur-sensitive cumene process (i.e.,
sulfur is a catalyst poison). Based upon the information you provided, the Cumene Depropanizer
Off Gas is a fuel gas that meets the exemption requirement of 40 CFR §60.105(a)(4)(iv)(C) {i.e.,
the vent stream is considered inherently low in sulfur since it is produced in a process unit intolerant
to sulfur contamination}. Therefore, the fuel gas combustion device does not need to meet the
monitoring requirements of either 40 CFR §60.105(a)(3) or §60.105(a)(4).

If refinery operations change such that the sulfur content for this vent stream changes, then
Citgo must document the change(s) and determine if the fuel gas strcam remains exempt. If it is
determined that the stream is no longer exempt, continuous monitoring must begin within 15 days
of the change in accordance with 40 CFR §60.105(a)(4)(iv). If you have any questions or concerns
about this determination, please feel free to contact Mr. Emad Shahin of my staff at (214) 665-7484.

Sincerely,

David F. Gareia
Associate Director

Air/Toxics & Inspection
Coordination Branch

cc:  Michael De La Cruz (TCEQ)

Internat Addr
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CITGO Petroleum Corporation PO. Box 4689
CERTIFIED MAH. RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3057
E
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Chief . Al ’ﬂ’é on & FrJan

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.O. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-3-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleam Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs subinitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

1& AT S {f& C»/zlt_’!-wﬂf(?'/

A'llcn Greene
Manager Environmental Protectlon

Enclosures





- Chief, Environmental Enforcement Section
March 24, 2006
Page 2

Covered Refineries

Certified # 7005 0390 0005 3108 3064
U.S. Environmental Protection Agency
Director, Air Enforcement Division
Office of Regulatory Enforcement
Ariel Rios Building

1200 Pennsylvania Avenue, N'W.
Mail Code 2242-A

Washington, DC 20460-0001

Manager, Environmental Services
CITGO

1293 Eldridge Parkway

Houston, TX 77077

Geiteral Counsel
CITGO )
1293 Eldridge Parkway
Houston, TX 77077

Corpus Christi East Refinery and Corpus Christi West Refinery

Certified # 7005 0390 0005 3108 3071

Chief

Air, Toxics, and Inspections Coordination Branch
Environmental Protection Agency, Region 6

1445 Ross Avenue

Dallas, TX 75202-2733
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ENCLOSURE 1 MAR 2 9 20
ALTERNATIVE MONITORING PLANS Al ce & lnei
CITGO Petroleum Corporation 8EN-A
CONSENT DECREE APPENDIX,E'
O & i Q.
REFINERY FUEL GAS STREAM -~ ENCLOSURE NUMBER
Corpus Christi East ~ Cumene Depropanizer Off Gas " 2
Corpus Christi East Hydrar Stabilizer OH Off Gas | |/ 3
Corpus Christi East | Hydrar Stripper Off Gas 4
|
Corpus Christi East | Hydrar Hydrogen 5
\
Corpus Christi East Hydrar Degassing Drum Off Gas | 6
Corpus Christi East C5 Merox Disulfide Separator 7
” Spent Air Vent
Corpus Christi West Merox Disulfide Separator Spent 8
Air Vent -
ALTERNATIVE MONITORING PLANS
CITGO Petroleum Corporation
CONSENT DECREE APPENDIX F
REFINERY FUEL GAS COMBUSTION ENCLOSURE NUMBER
DEVICE
Corpus Christi East NESHAP FF Incinerator f 9
Corpus Christi East ~J CPI Vapor Combustor 10







A

. CITGO
CITGO Petroleum Corporation PO. Box 4689
CERTIFIED MAIL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3057
March 24, 2006
Chief

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.0. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Deécree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart ] refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

) TP _
Lrlpiei Lé (Lbicgeo—

Kilen Greene -
Manager Environmental Protection

Enclosures





ENCLOSURE 10

ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
CPI Vapor Combustor

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance
with USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J
Refinery Fuel Gas: Conditions for Approval of the Alternative Monitoring Plan for
Miscellaneous Refinery Fuel Gas Streams (RFG Guidance). The RFG Guidance
specifies information that must be included to allow for a determination of
appropriateness of the AMP. The following information is submitted, per the RFG
Guidance, for approval of the use of described recordkeeping and reporting requirements
as an alternative to the monitoring described in NSPS Part 60, Subpart J. This request is
being made for the CPI Vapor Combustor.

Process Description

The Waste Water Treatment Plant at the CITGO Corpus Christi East Refinery consists of
a primary oil removal, equalization, secondary oil removal and biological treatment
system. The primary oil removal occurs at the Corrugated Plate Interceptors (CPI’s).
Water, gases and sludge are also separated in this system. The CPI is equipped with a
vapor combustor (CPI Flare 82-ME-016). The vapors produced at the CPI's (82-ME-
10A & B) and at the slop oil tank (82-Tk-114) are thermally oxidized to carbon dioxide,
nitrogen, oxygen, water and other compounds.

For purposes of this AMP, the CPI vapor stream was monitored at a point upstream of the
fuel gas injection to the vapor combustor, as shown on the attached Piping and
Instrument Diagram (82-4-8116A). The only gas that is combusted in the CPI combustor
is the fuel gas from the mixed fuel gas drum that is monitored according to NSPS Part 60,
Subpart J, and the CPI vapor, for which this AMP is requested. The fuel gas serves as the
motive gas to entrain the low pressure (2 to 5 inches W.C.) CPI vapors.

Process Flow
See the attached P&ID’s; 82-4-8111E, 82-4-8112A and 82-4-8116A.

No Crossover or Entry Points for Sour Gas

The CPI combustor does not contain any crossover or other entry points for sour gas to be
introduced into the CPI vapor. The only gas that is combusted in the CPI Flare is the fuel
gas from the mixed fuel gas system and the CPI’s vapor, for which this AMP is
requested.

Page 1 of 3





ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
CPI Vapor Combustor

Initial Monitoring

Attached in Table 1 are 14 vapor samples collected for the CPI Vapor Combustor as
required by the RFG Guidance. The hydrocarbon vapor from the two CPI's was
monitored at a point upstream of the fuel gas injection to the vapor combustor, as shown
on the attached P&ID (82-4-8116A). All samples were obtained as grab samples and
analyzed using GASTEC Detector Tubes (No. 4LL, Hydrogen Sulfide, range 0.25-
2.5/2.5-60ppm N=10/1). The vapor H2S content averaged 2.0 ppm.

Monitoring Results Description/Evaluation

The monitoring consisted of collecting fourteen grab samples during normal operation for
a period of 14 consecutive days (from May 28, 2005 to June 10, 2005). The fourteen
grab samples indicated the H,S in the vapor stream averaged 2.0 ppm, and the average
plus three standard deviations is 8 ppm. The results listed in Table 1 are representative of
typical operating conditions. This data demonstrates that the average plus three standard
deviations is well below 81 ppm H;S, thus providing sufficient margin to ensure that the
emission limit is not exceeded under normal operating conditions.

Monitoring Proposal (Revised)

1. CITGO Corpus Christi East Refinery will monitor the H,S content of the CPI’s
vapor stream on a | time/day frequency with detector tubes of an appropriate
range.

2. Though not expected, if at any time the CPI’s vapor stream average detector tube
result plus 3 standard deviations for the seven most recent samples is greater than
81 ppm H;S, CITGO shall notify the agency of those results before the end of the
next business day following the last sample day. Sampling will continue on a
once/day basis until the agency approves a revised sampling schedule or makes a
determination to withdraw approval of the gas stream/system from the AMP.

Records of the H,S detector tube readings will be maintained for a period of two (2)
years.

Page 2 of 3





ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation

Corpus Christi East Refinery
CPI Vapor Combustor
Table 1

Sample Date CPI Gas H,S
(ppm)

5/28/05 5.0
5/29/05 5.0
5/30/05 0.0
5/31/05 _ 0.0
6/1/05 _ 0.0
6/2/05 0.0
6/3/05 0.0
6/4/05 2.5
6/5/05 0.0
6/6/05 3.0
6/7/05 2.5
6/8/05 5.0
6/9/05 2.0
6/10/05 1.5
Average 2.0
Average + 3 STDV 8.0
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CITGO
CITGO Petroleum Corporation P.O. Box 4689
CERTIFIED MAIL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3057
March 24, 2006
Chief

Environmental Enforcement Section
Environment and Natural Resourees Divisicn
U.S. Department of Justice

P.0. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southem District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

(AT ptiel ég wci;q;zet;cﬂ/
Allen Greene ’
Manager Environmental Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Cumene Depropanizer Off Gas

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance
with USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J
Refinery Fuel Gas: Conditions for Approval of the Alternative Monitoring Plan for
Miscellaneous Refinery Fuel Gas Streams (RFG Guidance). The RFG Guidance
specifies information that must be included to allow for a determination of
appropriateness of the AMP. The following information is submitted, per the RFG
Guidance, for approval of the use of described recordkeeping and reporting requirements
as an alternative to the monitoring described in NSPS Part 60, Subpart J. This request is
being made for the Cumene Depropanizer Off Gas to fuel.

Process Description

The Cumene Unit converts benzene to Cumene primarily by alkylation of the benzene
molecule with a propylene molecule. The primary reaction results in some over-
alkylation of the benzene molecule yielding diisopropylbenzene isomers (DIPB),
triisopropylbenzene isomers (TIPB), and heavier molecules. The DIPB and TIPB are
transalkylated with benzene for conversion to Cumene. All reactions take place in liquid
phase reactors containing a zeolite catalyst operating under appropriate temperatures and
pressures. Alkylation reactor effluent is distilled to remove: 1. Propane; 2. Benzene for
recycle back to the reactors; 3. Cumene product; 4. Over alkylated molecules and; 5.
several purge/residue streams. The over alkylated material, DIPB and some TIPB
molecules are sent along with some of the recycle benzene to a transalkylator reactor for
conversion to Cumene. Effluent from this reactor is also distilled to remove the same
cuts as those removed from the alkylation reactors with the exception of propane which is
not present. Excess recycle benzene is charged back to the alkylation reactors for
reaction with additional propylene charge. Propylene to the process is delivered as a P-P
mix of propylene/propane (in an approximate 75%/25% ratio respectively). Propane is
non-reactive in the alkylation reactors and is recovered as marketable propane after
polishing in a KOH treater. Makeup-benzene is delivered to the alkylation reactors as
part of the recycle benzene stream generated from the Depropanizer.

Process Flow (Refer to Figure 1)

P-P, produced in the Fluid Catalytic Cracking Process, is dried and catalytically treated in
a Sulfur Guard vessel to remove sulfur down to a part per billion (ppb) level in the P-P
feed prep section. The P-P is then split into two equal streams and charged to the two
alkylation reactors, A recycle benzene stream is charged to the first reactor, with the
effluent from the first reactor flowing along with the other half of the P-P to the second
reactor. Under proper reactor conditions, the propylene is totally reacted. Propane is
inert and non-reactive. Effluent from the second reactor flows to the No. 1 Rectifier
where propane and some of the excess benzene is distilled overhead to the Depropanizer.

Page 1 of 5





ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Cumene Depropanizer Off Gas

The primary function of the Depropanizer is to separate propane from the benzene rich
stream. Propane is the overhead product while recycle benzene is the bottoms product.
The Depropanizer Overhead Receiver Off Gas is directed to the refinery fuel system.
Bottoms from the No. 1 Rectifier are charged to the No. 2 Rectifier where distilled
overthead material becomes part of the recycle benzene stream. No. 1 Rectifier bottoms
material is charged to the Recycle Benzene Column for further benzene separation from
Cumene and heavier materials. After final benzene recovery in the Recycle Tower,
benzene free bottoms are charged to the High Pressure Cumene Column for product
purification. The High Pressuré Cumene Column is operated to: 1 Take a “light”
Cumene impurities overhead as a purge stream; 2. Pull a portion of the Cumene present
out of side draw as high purity Cumene product and; 3. Provide bottoms which are fed to
the Low Pressure Cumene Column for final Cumene recovery. The Low Pressure
Cumene Column distills most of the remaining Cumene overhead while dropping heavier
components to the bottoms as charge to the DIPB Column. The function of the DIPB
Column is to: 1. Distill a “heavy” Cumene impurity overhead as a purge stream; 2. Side
draw the diisopropylbenzene and some of the triisopropylbenzes for feed to the
transalkylator reactor and; 3. Provide the bottoms residue as a purge from the unit. The
DIPB Column side draw material is charged along with some of the recycle benzene from
the Recycle Benzene OH stream to a transalkylation reactor for the production of
additional cumene concentrate. Effluent from the transalkylator reactor is charged to the
Recycle Benzene Column for the required fractionation of the effluent into the proper
product streams, recycle streams, and purge streams. Fresh benzene to the unit is charged
to the Depropanizer. This processing serves to remove any water from the stream.
Benzene boiling range impurities are removed from the system by taking a purge stream
from the overhead of the Benzene Recycle Column.

No Crossover or Entry Points for Sour Gas

The Cumene Depropanizer Off Gas yielded to fuel gas does not contain any crossover or
other entry points for sour gas to be introduced into the off gas. The Depropanizer Off
Gas combines downstream with treated fuel gas from the mixed fuel gas drum, which is
monitored according to NSPS Part 60, Subpart J. An associated P&ID is attached.

Low Sulfur Conditions and Requirements

The Cumene Depropanizer Off Gas contains very low amounts of sulfur compounds in
the gas stream at all times. This is due to upstream treating required to meet the low
sulfur requirements for feeds to the sulfur sensitive cumene process, where sulfur is a
catalyst poison. Sulfur in the Depropanizer Off Gas can be indicated by monitoring the
Cumene Unit P-P feed stream which is sampled daily (upstream of the sulfur guard bed)
for any sulfur bearing compounds. Additionally, the P-P feed stream is monitored 2
times weekly for sulfur after the sulfur guard bed.

Page 2 of 5





ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Cumene Depropanizer Off Gas

Monitoring Results

CITGO Corpus Christi East Refinery monitored the HoS (ppm) content of the
Depropanizer Off Gas stream and the sulfur concentration (ppm) of the Propylene/
Propane (P-P) feed from 06/07/05 to 06/22/05. The H»S monitoring was conducted using
GASTEC Detector Tubes (No. 4LT, Hydrogen Sulfide) and all samples were obtained as
grab samples. The P-P feed sulfur was measured in the Refinery Laboratory. The data is
summarized below.

Date Depropanizer Off Gas P-P Feed Sulfur
(ppm H,S) {ppm Sulfur)
6/7/05 0 .8
6/8/05 0 .6
6/9/05 0 .6
6/10/05 0 8
6/11/05 0 1.1
6/12/05 0 3
6/13/05 0 A
6/14/05 0 2
6/15/05 0 .8
6/16/05 0 9
6/17/05 0 1.9
6/18/05 0 1.4
6/19/05 0 1.6
6/20/05 0 1.2
6/21/05 0 1.8
6/22/05 0 24
AVERAGE 0

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the sulfur concentration of the
P-P feed to the Cumene Unit on a scheduled daily basis. This monitoring will be
done upstream of the Unit Sulfur Guard.

e A maximum control point of 10 ppm sulfur in the P-P feed be utilized as
an indicator of the sulfur content in the Depropanizer Off Gas.
Downstream of this monitoring point is the Unit Sulfur Guard where the
P-P is sampled 2 times per week. The sulfur reduction across the sulfur
guard will be a minimum of 50% of the sulfur contained in the feed to the
guard bed. P-P is typically 75% propylene and 25% propane.
Consequently, an absolute maximum appreciation factor of 4 would be
realized if all of the sulfur in the P-P ended up in the Off Gas. At 10 ppm
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Cumene Depropanizer Off Gas

sulfur in the P-P feed to the Suifur Guard, the maximum anticipated sulfur
in the Depropanizer Off Gas would be (10 ppm in P-P) * (.5 reduction ) *
(4 max concentration factor) = 20 ppm absolute maximum expected.
Should the Sulfur Guard be bypassed for a catalyst change out, the
maximum anticipated sulfur in the Depropanizer Off Gas would be 40
ppm at the recommended trigger point of 10 ppm for the alternative
monitoring plan.

2 Additionally, the H;S content on the Cumene Depropanizer Off Gas stream will
be sampled with detector tubes of an appropriate range on a reducing frequency
schedule as follows:

e Twice per week for six months,

e Once per quarter for six quarters with a minimum of 1 month between
samples,

¢ Twice per year with a minimum of 3 months between samples.

3. Though not expected, if at any time the P-P feed to the Cumene Unit tests 10 ppm
or greater sulfur, or the detector tube result is equal to or exceeds 81 ppm, the
Depropanizer Off Gas stream shall be sampled for H;S with detector tubes of an
appropriate range on a daily basis for seven (7) days.

3. The following actions will be taken:

. Avg <81 ppm H,S
If the average detector tube result plus 3 standard deviations for those
seven samples is less than 81 ppm H,S, CITGO shall resume the current
monitoring schedule.

. Avg >81 ppm H,S

If the average detector tube result plus 3 standard deviations for those
seven samples is greater than 81 ppm H,S, CITGO shall notify the agency
of those results before the end of the next business day following the last
sample day. The Depropanizer Off Gas stream shall subsequently be
tested daily for a two week period. After the two week period is complete,
sampling will continue once per week, until the agency approves a revised
sampling schedule or makes a determination to withdraw approval of the
gas stréam/system from the AMP.

Records of the P-P feed to the Cumene Unit sulfur concentration and H,S detector tube
results will be maintained for a period of two (2) years.
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CITGO Petroleum Corporation P.O. Box 4689

CERTIFIED MAIL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3057

March 24, 2006

Chief

Environmental Enforcement Section 6 7 2
Environment and Natural Resources Division 418 'US'LL Yé O
U.S. Department of Justice

P.0. Box 7611, Ben Franklin Station o 12

Washington, DC 20044-7611
Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

A . ) -/
¥ | )-, 5 " Y v .. o —
¥ FCL AU v{c’c L:ﬁf (Rt O

. '_;' / L
Allen Greene o
Manager Environmental Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stabilizer Off Gas

Introduction

The following Alternative Monitoring Plan {AMP) has been developed in accordance
with USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J
Refinery Fuel Gas: Conditions for Approval of the Alternative Monitoring Plan for
Miscellancous Refinery Fuel Gas Streams (RFG Guidance). The RFG Guidance
specifies information that must be included to allow for a determination of
appropriateness of the AMP. The following information is submitted, per the RFG
Guidance, for approval of the use of described recordkeeping and reporting requirements
as an alternative to the monttoring described in NSPS Part 60, Subpart J. This request is
being made for the Hydrar Stabilizer Off Gas.

Process Description

The Hydrar process hydrogenates benzene to produce high purity cyclohexane. The
process employs a platinum catalyst which requires a very low level of contaminates such
as H,S and CO to prevent poisoning. Consequently, hydrogen to and within the unit is
processed by absorption, caustic scrubbing, and water washing to preserve catalyst
integrity. Benzene charged to the unit must be very pure since the reaction hydrogenates
aromatics to extinction while leaving saturated compounds unreacted (potential product
impurities). The Hydrar Unit is equipped with a four vessel reactor system along with
heat recovery/removal equipment to remove the heat generated by the exothermic
reaction. Reaction environment runs approximately 475 psig with temperatures of 350 to
675 degrees Fahrenheit. The Unit is equipped with both hydrogen makeup and recycle
compressors to accommodate hydrogen requirements. Final product purification i1s made
in a fractionator by stripping light boiling materials from the Cyclohexane product.

Process Flow (Refer to Figure 1)

Makeup hydrogen to the Hydrar is compressed to system pressure and contacted with
lean oil in a two stage countercurrent absorber which functions to remove any heavier
components such as propane and also some H,S. Lean oils utilized are a C9+ aromatic
mix in the first stage followed by benzene lean oil in the second stage. Lean hydrogen
exiting the absorber is charged along with a portion of the recycle hydrogen to a caustic
scrubber for removal of remaining acidic compounds including H,S. Lean gas from the
scrubber 1s water washed to remove trace amounts of caustic carried over from the
scrubber. Rich oil from the absorber is stripped of any HaS and heavier components in a
reboiled stripper. Stripped gases are utilized along with natural gas to fire both the
Stripper and Stabilizer Reboiler heaters. Stripped light ends which are condensable
(primarily benzene boiling compounds) are purged from the Hydrar to another process
for benzene recovery/purification. Purified hydrogen from the water wash column is
combined with additional recycle hydrogen, a portion of the benzene charge, and a
cyclohexane diluent. This combined stream is then preheated to ~380 deg by exchanging
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stabilizer Off Gas

heat with effluent from the last reactor before the combined stream is charged to the No.
1 Reactor. The exotherm resulting from hydrogenation of the reactant benzene across the
platinum catalyst in the first reactor is about 300 degrees. Cyclohexane recycle in the
feed is utilized as a heat sink to help control the temperature rise. Effluent from No. 1
Reactor receives some additional feed benzene and exchanges heat with condensate in a
250 psig steam generator. This reduces the effluent temperature down to ~375 degrees
before charging to the second reactor. The exotherm across the second reactor is ~300
degrees with both benzene addition to the effluent and steam generation utilized to
remove the exotherm. A temperature of ~400 degrees is attained for charging to the No. 3
Reactor. The hydrogenation reaction is basically completed across this reactor with the
exotherm causing a 150 degree temperature rise. Effluent from the third reactor is cooled
in an air cooled exchanger to ~455 degrees before being charged to the last reactor, No. 4.
The purpose of the last reactor is to bring any remaining benzene (minute amount) to
equilibrium with the cyclohexane product. The temperature rise across the No. 4 Reactor
1s typically 1 to 2 degrees. Reactor effluent is used to preheat fresh charge to the first
reactor before being cooled by both an air cooled exchanger and a water cooled
exchanger. The effluent is then charged to a vapor-liquid separator. The purpose of the
separator is to allow separation of the liquid from the excess hydrogen so that the
hydrogen can be purified/recycled back to the process while the liquid can be further
processed by stabilization. Hydrogen reagent purity is maintained by both a required
makeup stream to replace consumed hydrogen and a vent of hydrogen {rom the separator
to fuel gas to prevent the buildup of light inert components such as methane. Liquid from
the Separator is charged to the Hydrar Stabilizer for removal of any soluble light ends
from the cyclohexane product. The Stabilizer overhead product is a noncondensible Off
Gas which is routed to the Refinery Fuel Gas System downstream of any treatment
facilities. The bottoms product from the Stabilizer is high purity cyclohexane product.
Water from the Separator, Stabilizer OH Receiver, and the water wash flow under
pressure to a Water Degassing Drum. The purpose of this drum is to allow removal of
any hydrocarbon gases from the waste water before the water is put to the hydrocarbon
sewer. This is accomplished by a reduction in pressure which allows the light
combustible gases to come out of solution. Gases from the degassing drum are
combusted in a burner of the gas fired Stripper Reboiler.

No Crossover or Entry Points for Sour Gas

The Hydrar Stabilizer Off Gas does not contain any crossover or other entry points for
sour gas to be introduced into the gas within the Hydrar Unit battery limits. The
Stabilizer Off Gas is mixed off-site with treated Refinery fuel gas and consumed
throughout the East Refinery. Refer to the attached P&ID.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stabilizer Off Gas

Low Sulfur Conditions and Requirements

Hydrogen gases consumed in the Hydrar process are required to be nearly free of catalyst
poisons. These poisons include both CO and sulfur compounds. Any sulfur bearing
compounds that are not removed by feed treatment are converted to H,S across the
Hydrar catalyst and result in a rapid but temporary poisoning which requires removal of
the source to rejuvenate the catalyst. Typically, sulfur poisoning results from weak or
spent caustic solution and is rapidly corrected by changing out the caustic (<1 hr period
required). CO is a temporary poison for which we have no guard treatment. CO
poisoning, like sulfur poisoning rapidly deactivates the catalyst, but requires hydrogen
stripping (12 to 24 hr stripping period) for catalyst rejuvenation. The sulfur content of the
Hydrar Stabilizer Off Gas is a function of the amount of sulfur left in the caustic scrubbed
hydrogen charged to the reactor system. Any appreciable sulfur content rapidly
deactivates the catalyst and is observed by a loss in reaction as measured by the
temperature rise encountered across the first three reactors. It is emphasized that HS is
very undesirable in the Hydrar Unit and therefore, aggressive measures are taken to keep
sulfur out of the unit.

Monitoring Results Description/Evaluation

CITGO Corpus Christi East Refinery monitored the H,S (ppm) content of the Hydrar
Stabilizer Off Gas and the reactor temperature rise across each of the first three Hydrar
reactors. The data collection period was from 06/07/05 to 06/24/05 and is summarized
below. The Stabilizer Off Gas H,S monitoring was conducted using GASTEC Detector
Tubes (No. 4L T, Hydrogen Sulfide} and all samples were obtained as grab samples.

The average H,S content in the Stabilizer Off Gas for the data collection time period was
0 ppm. These results show that the average plus three standard deviations is less than
81ppm and therefore qualifies for an AMP.

Date Stabilizer Off Rxr No. 1 Rxr No. 2 Rxr No. 3
Gas H,S, ppm | Temperature Temperature Temperature
Rise, °F Rise, °F Rise, °F
6/7/05 0.1 247 260 158
6/8/05 0 258 260 148
6/9/05 0 258 259 146
6/10/05 Unit Down - --- -
6/11/05 0 293 282 166
6/12/05 0 298 286 178
6/13/05 0 301 288 183
6/14/05 0 294 282 180
6/15/05 0 290 294 183
6/16/05 0 276 278 165
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Hydrar Stabilizer Off Gas

6/17/05 0 297 205 151
6/18/05 0 296 285 148
6/19/05 Unit Down e - o
6/20/05 0 284 302 166
6/21/05 Unit Down -— - e
6/22/05 0 275 290 148
6/23/05 0 255 241 159
6/24/05 0 261 247 164
Average 0 279 277 163

Average -+

3*Standard

Deviation 0

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the H,S content of the Hydrar
Stabilizer Off Gas on a daily basis with detector tubes of an appropriate range.

2. Though not expected, if at any time the Hydrar Stabilizer Off Gas stream average
detector tube result plus 3 standard deviations for the seven most recent samples
is greater than 81 ppm H,S, CITGO shall notify the agency of those results before
the end of the next business day following the last sample day. Sampling will
continue on a daily basis until the agency approves a revised sampling schedule or
makes a determination to withdraw approval of the gas stream/system from the
AMP.

Records of the H,S detector tube readings will be maintained for a period of two (2)
years.
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CITGO Petroleum Corporation P.O. Box 4689

CERTIFIED MAJL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3057

March 24, 2006

Chief

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.0O. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decrce entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

) s w/
(f‘,—;ct.fg«a;fw' é«i fetope ="
Kllen Greene [E

Manager Environmental Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stripper Off Gas

Introduction

The foliowing Alternative Monitoring Plan (AMP) has been developed in
accordance with USEPA’s guidance issued in Alternative Monitoring Plan for
NSPS Subpart J Refinery Fuel Gas: Conditions for Approval of the Alternative
Meonitoring Plan for Miscellaneous Refinery Fuel Gas Streams (RFG Guidance).
The RFG Guidance specifies information that must be included to allow for a
determination of appropriateness of the AMP. The following information is
submitted, per the RFG Guidance, for approval of the use of described
recordkeeping and reporting requirements as an alternative to the monitoring
described in NSPS Part 60, Subpart J. This request is being made for the Hydrar
Unit Stripper Off Gas.

Process Description

The Hydrar process hydrogenates benzene to produce high purity cyclohexane.
The process employs a platinum catalyst which requires a very low level of
contaminates such as H;S and CO. Consequently, hydrogen to and within the unit
is processed by absorption, caustic scrubbing, and water washing to preserve
catalyst integrity. Benzene charged to the unit must be very pure since the
reaction hydrogenates aromatics to extinction while leaving saturated compounds
unreacted (potential product impurities). The Hydrar Unit is equipped with a four
vessel reactor system along with heat recovery/removal equipment to remove the
heat generated by the exothermic reaction. Reaction environment runs
approximately 475 psig with temperatures of 350 to 675 degrees Fahrenheit. The
Unit is equipped with both hydrogen makeup and recycle compressors to
accommodate hydrogen requirements. Final product purification is made in a
fractionator by stripping light boiling materials from the Cyclohexane product.

Process Flow (Refer to Figure 1)

Makeup hydrogen to the Hydrar is compressed to system pressure and contacted
with lean oil in a two stage countercurrent absorber which functions to remove
any heavier components such as propane and also some H;S. Lean oils utilized
are a C9+ aromatic mix in the first stage followed by benzene lean oil in the
second stage. Lean hydrogen exiting the absorber is charged along with a portion
of the recycle hydrogen to a caustic scrubber for removal of remaining acidic
compounds including H»S. Lean gas from the scrubber is water washed to
remove trace amounts of caustic carried over from the scrubber. Rich oil from the
absorber is stripped of any H,S and heavier components in a reboiled Stripper.
The Stripper Off Gas is combined with natural gas and combusted in both the
Stripper and Stabilizer Reboiler heaters. Stripped light ends which are
condensable (primarily benzene boiling compounds) are purged from the Hydrar
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stripper Off Gas

to another process for benzene recovery/purification. Purified hydrogen from the
water wash column is combined with additional recycle hydrogen, a portion of the
benzene charge, and a cyclohexane diluent. This combined stream is then
preheated to ~380 deg by exchanging heat with effluent from the last reactor
before the combined stream is charged to the No. 1 Reactor. The exotherm
resulting from hydrogenation of the reactant benzene across the platinum catalyst
in the first reactor is about 300 degrees. Cyclohexane recycle in the feed is
utilized as a heat sink to help control the temperature rise. Effluent from No. 1
Reactor receives some additional feed benzene and exchanges heat with
condensate in a 250 psig steam generator. This reduces the effluent temperature
down to ~375 degrees before charging to the second reactor. The exotherm
across the second reactor is ~300 degrees with both benzene addition to the
effluent and steam generation utilized to remove the exotherm. A temperature of
~400 degrees is attained for charging to the No. 3 Reactor. The hydrogenation
reaction is basically completed across this reactor with the exotherm causing a
150 degree temperature rise. Effluent from the third reactor is cooled in an air
cooled exchanger to ~455 degrees before being charged to the last reactor, No. 4.
The purpose of the last reactor is to bring any remaining benzene (minute amount)
to equilibrium with the cyclohexane product. Temperature rise across this reactor
is typically 1 to 2 degrees. Reactor effluent is used to preheat fresh charge to the
first reactor before being cooled by both an air cooled exchanger and a water
cooled exchanger. The effluent is then charged to a vapor-liquid separator. The
purpose of the separator is to aliow separation of the liquid from the excess
hydrogen so that the hydrogen can be purified/recycled back to the process while
the liquid can be further processed by stabilization. Hydrogen reagent purity is
maintained by both a required makeup stream to replace consumed hydrogen and
a vent of hydrogen from the separator to fuel gas to prevent the buildup of light
inert components such as methane. Liquid from the Separator is charged to the
Hydrar Stabilizer for removal of any soluble light ends from the cyclohexane
product. The overhead product is a noncondensible off gas which is routed to the
East Refinery Fuel Gas System downstream of any treatment facilities. The
bottoms product from the Stabilizer is high purity cyclohexane product. Water
from the Separator, Stabilizer OH receiver, and the water wash flow under
pressure to a Water Degassing Drum. The purpose of this drum is to allow
removal of any hydrocarbon gases from the waste water before the water is put to
the hydrocarbon sewer. This is accomplished by a reduction in pressure which
allows the light combustible gases to come out of solution. Gases from the
degassing drum are combusted in a special burner in the gas fired Stripper
Reboiler.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stripper Off Gas

No Crossover or Entry Points for Sour Gas

The Hydrar Stripper Off Gas does not contain any crossover or other entry points
for sour gas to be introduced into the gas. The Stripper Off Gas is mixed with
natural gas (sweet) and consumed in the both the Hydrar Stripper Reboiler and
Hydrar Stabilizer Reboiler heaters. Refer to attached P&IDs.

Low Sulfur Conditions and Requirements

Hydrogen gases consumed in the Hydrar process are required to be nearly free of
catalyst poisons including sulfur compounds. Hydrogen supplied to the Hydrar
can come from any of three sources. Two of these sources are purchased
hydrogen which is essentially sulfur free by virtue of either manufacturing
technology or treatment. The third source is internal within CITGO, the No. 5
CCR Reformer. This internal makeup may contain some H,S (typically less than
5 ppm). A significant portion of any H,S present in the makeup gas to the Hydrar
is absorbed into the rich oil and stripped out in the front end of the Hydrar before
any chemical (caustic) treating takes place.

Monitoring Results Description/Evaluation

The Hydrar Stripper Off Gas is a low pressure stream incapable of going into the
East Refinery Fuel System and is consumed entirely within the Hydrar Unit Fuel
System at the Stabilizer and Stripper Reboiler heaters. The Stripper Off Gas
constitutes approximately 55% of the fuel consumed in the Stripper and Stabilizer
Reboiler heaters with natural gas being the balance.

CITGO Corpus Christi East Refinery monitored the H2S concentration of the
Hydrar Stripper Off Gas and the common fuel gas stream to the Hydrar Stripper
and Stabilizer Reboiler heaters for fourteen (14) days. All samples were obtained
as grab samples and were analyzed using GASTEC Detector Tubes (No. 4LT,
Hydrogen Sulfide). The data is summarized in the attached Table 1. The results
indicate that the Stripper Off Gas stream meets the necessary criteria of <81 ppm
H,8 to qualify for an AMP.

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the sulfur content of the
Hydrar Stripper Off Gas by measuring the H,S content of the common
fuel gas to the Hydrar Stabilizer and Stripper Reboiler heaters on a daily
frequency with detector tubes of an appropriate range.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stripper Off Gas

Though not expected, if at any time the Hydrar Stabilizer/Stripper Fuel
Gas stream average detector tube result plus 3 standard deviations for the
seven most recent samples is greater than 81 ppm H,S, CITGO shall
notify the agency of those results before the end of the next business day
following the last sample day. Sampling will continue on a once/day basis
until the agency approves a revised sampling schedule or makes a
determination to withdraw approval of the gas stream/system from the
AMP.

Records of the H,S detector tube readings will be maintained for a period of
two (2) years.
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ALTERNATIVE MONITORING PLAN

CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Stripper Off Gas

Table 1

Hydrar Stripper Off Gas & Fuel Gas Sampling Results

Date Hydrar Stripper Off Fuel Gas to Heaters
Gas H,S, ppm H,S, ppm
7/18/05 12 10
7/20/05 28 9
7/21/05 28 12
7/22/05 28 10
7/23/05 32 8
7/24/05 3 2
7/25/05 10 4
7/26/05 23 5
7/27/05 12 5
7/28/05 13 5
7/29/05 18 8
7/30/05 15 10
8/02/05 16 10
8/03/05 18 10
Average 18 8
Average + 3*Std 44 17
Deviation
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CITGO Petroleum Corporation P.O. Box 4689

CERTIFIED MATL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3037

March 24, 2006

Chief

Environmental Enforcement Section.
Environment and Natural Resources Division
U.S. Department of Justice

P.0O. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64 .c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for ono of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,
gfd;um -éa (A b=

Kllen Greene '
Manager Environmental Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Hydrogen

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance
with USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J
Refinery Fuel Gas: Conditions for Approval of the Alternative Monitoring Plan for
Miscellaneous Refinery Fuel Gas Streams (RFG Guidance). The RFG Guidance
specifies information that must be included to allow for a determination of
appropriateness of the AMP. The following information is submitted, per the RFG
Guidance, for approval of the use of described recordkeeping and reporting requirements
as an alternative to the monitoring described in NSPS Part 60, Subpart J. This request is
being made for the Hydrar Hydrogen vent to the fuel gas system.

Process Description

The Hydrar process hydrogenates benzene to produce high purity cyclochexane. The
process employs a platinum catalyst which requires a very low level of contaminates such
as H,S and CO to prevent poisoning, Consequently, hydrogen to and within the unit is
processed by absorption, caustic scrubbing, and water washing to preserve catalyst
integrity. Benzene charged to the unit must be very pure since the reaction hydrogenates
aromatics to extinction while leaving saturated compounds unreacted (potential product
impurities). The Hydrar Unit is equipped with a four vessel reactor system along with
heat recovery/removal equipment to remove the heat generated by the exothermic
reaction. Reaction environment runs approximately 475 psig with temperatures of 350 to
675 degrees Fahrenheit. The Unit is equipped with both hydrogen makeup and recycle
compressors to accommodate hydrogen requirements. Final product purification is made
in a fractionator by stripping light boiling materials from the Cyclohexane product.

Process Flow (Refer to Figure 1)

Makeup hydrogen to the Hydrar is compressed to system pressure and contacted with
lean oil in a two stage countercurrent absorber which functions to remove any heavier
components such as propane and also some H;S. Lean oils utilized are a C9+ aromatic
mix in the first stage followed by benzene lean oil in the second stage. Lean hydrogen
exiting the absorber is charged along with a portion of the recycle hydrogen to a caustic
scrubber for removal of remaining acidic compounds including HzS. Lean gas from the
scrubber is water washed to remove trace amounis of caustic carried over from the
scrubber. Rich oil from the absorber is stripped of any H,S and heavier components in a
reboiled stripper. Stripped gases are utilized along with natural gas to fire both the
Stripper and Stabilizer Reboiler heaters. Stripped light ends which are condensable
(primarily benzene boiling compounds) are purged from the Hydrar to another process
for benzene recovery/purification. Purified hydrogen from the water wash column is
combined with additional recycle hydrogen, a portion of the benzene charge, and a
cyclohexane diluent. This combined stream is then preheated to ~380 deg by exchanging
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Hydrogen

heat with effluent from the last reactor before the combined stream is charged to the No.
1 Reactor. The exotherm resulting from hydrogenation of the reactant benzene across the
platinum catalyst in the first reactor is about 300 degrees. Cyclohexane recycle in the
feed is utilized as a heat sink to help control the temperature rise. Effluent from No. 1
Reactor receives some additional feed benzene and exchanges heat with condensate in a
250 psig steam generator. This reduces the effluent temperature down to ~375 degrees
before charging to the second reactor. The exotherm across the second reactor is ~300
degrees with both benzene addition to the effluent and steam generation utilized to
remove the exotherm. A temperature of ~400 degrees is attained for charging to the No. 3
Reactor. The hydrogenation reaction is basically completed across this reactor with the
exotherm causing a 150 degree temperature rise. Effluent from the third reactor is cooled
in an air cooled exchanger to ~455 degrees before being charged to the last reactor, No. 4.
The purpose of the last reactor is to bring any remaining benzene (minute amount) to
equilibrium with the cyclohexane product. The temperature rise across the No. 4 Reactor
is typically 1 to 2 degrees. Reactor effluent is used to preheat fresh charge to the first
reactor before being cooled by both an air cooled exchanger and a water cooled
exchanger. The effluent is then charged to a vapor-liquid separator. The purpose of the
separator is to allow separation of the liquid from the excess hydrogen so that the
hydrogen can be purified/recycled back to the process while the liquid can be further
processed by stabilization. Hydrogen reagent purity is maintained by both a required
makeup stream to replace consumed hydrogen and a vent of hydrogen from the separator
to fuel gas to prevent the buildup of light inert components such as methane. Liquid from
the Separator is charged to the Hydrar Stabilizer for removal of any soluble light ends
from the cyclohexane product. The Stabilizer overhead product is a noncondensible Off
Gas which is routed to the Refinery Fuel Gas System downstream of any treatment
facilities. The bottoms product from the Stabilizer is high purity cyclohexane product.
Water from the Separator, Stabilizer OH Recciver, and the water wash flow under
pressure to a Water Degassing Drum. The purpose of this drum is to allow removal of
any hydrocarbon gases from the waste water before the water is put to the hydrocarbon
sewer, This is accomplished by a reduction in pressure which allows the light
combustible gases to come out of solution. Gases from the degassing drum are
combusted in a burner of the gas fired Stripper Reboiler.

No Crossover or Entry Points for Sour Gas

The Hydrar Hydrogen vent does not contain any crossover or other entry points for sour
gas to be introduced into the gas within the Hydrar Unit battery limits. The Hydrogen
vent is normally consumed in the ADP Heaters or mixed off-site with treated Refinery
fuel gas for consumption within the East Refinery. Refer to the attached P&ID.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Hydrogen

Low Sulfur Conditions and Requirements

Hydrogen gases consumed in the Hydrar Process are required to be nearly free of catalyst
poisons. These poisons include both CO and sulfur compounds. Any sulfur bearing
compounds that are not removed by feed treatment are converted to HS across the
Hydrar catalyst and result in a rapid but temporary poisoning which requires removal of
the source to rejuvenate the catalyst. Typically, sulfur poisoning results from weak or
spent caustic solution and is rapidly corrected by changing out the caustic (<1 hr period
required). CO is a temporary poison for which we have no guard treatment. CO
poisoning, like sulfur poisoning rapidly deactivates the catalyst, but requires hydrogen
stripping (12 to 24 hr stripping period) for catalyst rejuvenation. The sulfur content of the
Hydrar Hydrogen vent gas stream is a function of the amount of sulfur left in the caustic
scrubbed hydrogen charged to the reactor system. Any appreciable sulfur content rapidly
deactivates the catalyst and is observed by a loss in reaction as measured by the
temperature rise encountered across the first three reactors. It is emphasized that H,S is
very undesirable in the Hydrar Unit and therefore, aggressive measures are taken to keep
sulfur out of the unit.

Monitoring Results Description/Evaluation

CITGO Corpus Christi East Refinery monitored the H,S (ppm) content of the Hydrar
Hydrogen vent to fuel gas and the reactor temperature rise across each of the first three
Hydrar reactors. The data collection period was from 06/07/05 to 06/24/05 and is
summarized below. The Hydrogen vent stream H,S monitoring was conducted using
GASTEC Detector Tubes {No. 4L T, Hydrogen Sulfide) and all samples were obtained as
grab samples.

The average H,S content in the Hydrogen vent to fuel gas for the data collection time
period was 0.2 ppm. These results show that the average plus three standard deviations is
less than 81ppm and therefore qualifies for an AMP.

Date Degassing Rxr No. 1 Rxr No. 2 Rxr No. 3
Drum Off Gas | Temperature Temperature Temperature
H,S. ppm Rise, °F Rise, °F Rise, °F
6/7/05 0 247 260 158
6/8/05 0 258 260 148
6/9/05 0 258 259 146
6/10/05 Unit Down --- -— --
6/11/05 8 293 282 166
6/12/05 1 298 286 178
6/13/05 S 301 288 183
6/14/05 0 294 282 180
6/15/05 0 290 294 183
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CITGO Petroleum Corporation

Corpus Christi East Refinery
Hydrar Hydrogen

6/16/05 0 276 278 165
6/17/05 0 297 295 151
6/18/05 0 296 285 148
6/19/05 Unit Down - -—- ---
6/20/05 0 284 302 166
6/21/05 Unit Down ~--- -—- -
6/22/05 0 275 290 148
6/23/05 0 255 241 159
6/24/05 0 261 247 164
Average 2 279 277 163

Average +

3*Standard

Deviation 1.1

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the H;S content of the Hydrar
Hydrogen vent to fuel gas on a daily basis with detector tubes of an appropriate
range.

2. Though not expected, if at any time the Hydrar Hydrogen vent to fuel gas stream
average detector tube result plus 3 standard deviations for the seven most recent
samples is greater than 81 ppm H,S, CITGO shall notify the agency of those
results before the end of the next business day following the last sample day.
Sampling will continue on a daily basis until the agency approves a revised
sampling schedule or makes a determination to withdraw approval of the gas
stream/system from the AMP.

Records of the H;S detector tube readings will be maintained for a period of two (2)
years.
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CITGO Petroleum Corporation PO. Box 4689

CERTIFIED RETURN RECEIPT TED Houston, TX 77210-4689
7005 0390 0005 3108 3057

March 24, 2006

Chief

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.0O. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64 .c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-436-1521.

Sincerely,

‘F‘;@Z’m" de (L Eﬁezﬁgj
é#

Allen Greene
Manager Environmental Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Degassing Drum Off Gas

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance
with USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J
Refinery Fuel Gas: Conditions for Approval of the Alternative Monitoring Plan for
Miscellaneous Refinery Fuel Gas Streams (RFG Guidance). The RFG Guidance
specifies information that must be included to allow for a determination of
appropriateness of the AMP. The following information is submitted, per the RFG
Guidance, for approval of the use of described recordkeeping and reporting requirements
as an altérnative to the monitoring described in NSPS Part 60, Subpart J. This request is
being made for the Hydrar Degassing Drum Off Gas.

Process Description

The Hydrar process hydrogenates benzene to produce high purity cyclohexane. The
process employs a platinum catalyst which requires a very low level of contaminates such
as H>S and CO to prevent poisoning. Consequently, hydrogen to and within the unit is
processed by absorption, caustic scrubbing, and water washing to preserve catalyst
integrity. Benzene charged to the unit must be very pure since the reaction hydrogenates
aromatics to extinction while leaving saturated compounds unreacted (potential product
impurities). The Hydrar Unit is equipped with a four vessel reactor system along with
heat recovery/removal equipment to remove the heat generated by the exothermic
reaction. Reaction environment runs approximately 475 psig with temperatures of 350 to
675 degrees Fahrenheit. The Unit is equipped with both hydrogen makeup and recycle
compressors to accommodate hydrogen requirements. Final product purification is made
in a fractionator by stripping light boiling materials from the Cyclohexane product.

Process Flow (Refer to Figure 1)

Makeup hydrogen to the Hydrar is compressed to system pressure and contacted with
lean oil in a two stage countercurrent absorber which functions to remove any heavier
components such as propane and also some H>S. Lean oils atilized are a C9+ aromatic
mix in the first stage followed by benzene lean oil in the second stage. Lean hydrogen
exiting the absorber is charged along with a portion of the recycle hydrogen to a caustic
scrubber for removal of remaining acidic compounds including H2S. Lean gas from the
scrubber is water washed to remove trace amounts of caustic carried over from the
scrubber. Rich oil from the absorber is stripped of any H»S and heavier components in a
reboiled stripper. Stripped gases are utilized along with natural gas to fire both the
Stripper and Stabilizer Reboiler heaters. Stripped light ends which are condensable
(primarily benzene boiling compounds) are purged from the Hydrar to another process
for benzene recovery/purification. Purified hydrogen from the water wash column is
combined with additional recycle hydrogen, a portion of the benzene charge, and a
cyclohexane diluent. This combined stream is then preheated to ~380 deg by exchanging
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Degassing Drum Off Gas

heat with effluent from the last reactor before the combined stream is charged to the No.
1 Reactor. The exotherm resulting from hydrogenation of the reactant benzene across the
platinum catalyst in the first reactor is about 300 degrees. Cyclohexane recycle in the
feed is utilized as a heat sink to help control the temperature rise. Effluent from No. 1
Reactor receives some additional feed benzene and exchanges heat with condensate in a
250 psig steam generator. This reduces the effluent temperature down to ~375 degrees
before charging to the second reactor. The exotherm across the second reactor is ~300
degrees with both benzene addition to the effluent and steam generation utilized to
remove the exotherm. A temperature of ~400 degrees is attained for charging to the No. 3
Reactor. The hydrogenation reaction is basically completed across this reactor with the
exotherm causing a 150 degree temperature rise. Effluent from the third reactor is cooled
in an air cooled exchanger to ~455 degrees before being charged to the last reactor, No. 4.
The purpose of the last reactor is to bring any remaining benzene (minute amount) to
equilibrium with the cyclohexane product. The temperature rise across the No. 4 Reactor
is typically 1 to 2 degrees. Reactor effluent is used to preheat fresh charge to the first
reactor before being cooled by both an air cooled exchanger and a water cooled
exchanger. The effluent is then charged to a vapor-liquid separator. The purpose of the
separator is to allow separation of the liquid from the excess hydrogen so that the
hydrogen can be putified/recycled back to the process while the liquid can be further
processed by stabilization. Hydrogen reagent purity is maintained by both a required
makeup stream to replace consumed hydrogen and a vent of hydrogen from the separator
to fuel gas to prevent the buildup of light inert components such as methane. Liquid from
the Separator is charged to the Hydrar Stabilizer for removal of any soluble light ends
from the cyclohexane product. The Stabilizer overhead product is a noncondensible Off
Gas which is routed to the Refinery Fuel Gas System downstreamn of any treatment
facilities. The bottoms product from the Stabilizer is high purity cyclohexane product.
Water from the Separator, Stabilizer OH Receiver, and the water wash flow under
pressure to a Water Degassing Drum. The purpose of this drum is to allow removal of
any hydrocarbon gases from the waste water before the water is put to the hydrocarbon
sewer. This is accomplished by a reduction in pressure which allows the light
combustible gases to come out of solution. Gases from the degassing drum are
combusted in a burner of the gas fired Stripper Reboiler.

No Crossover or Entry Points for Sour Gas

The Hydrar Degassing Drum Off Gas does not contain any crossover or other entry
points for sour gas to be infroduced into the gas within the Hydrar Unit battery limits.
The Degassing Drum Off Gas is consumed in the Hydrar Stripper Reboiler Heater by
injection next to the heater’s single burner. Refer to the attached P&ID.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
Hydrar Degassing Drum Off Gas

Low Sulfur Conditions and Requirements

Hydrogen gases consumed in the Hydrar process are required to be nearly free of catalyst
poisons. These poisons include both CO and sulfur compounds. Any sulfur bearing
compounds that are not removed by feed treatment are converted to H,S across the
Hydrar catalyst and result in a rapid but temporary poisoning which requires removal of
the source to rejuvenate the catalyst. Typically, sulfur poisoning results from weak or
spent caustic solution and is rapidly cotrected by changing out the caustic (<1 hr period
required). CO is a temporary poison for which we have no guard treatment. CO
poisoning, like sulfur poisoning rapidly deactivates the catalyst, but requires hydrogen
stripping (12 to 24 hr stripping period) for catalyst rejuvenation. The sulfur content of the
Hydrar Degassing Drum Off Gas is primarily a function of the amount of sulfur left in the
caustic scrubbed hydrogen charged to the reactor system. Any appreciable sulfur content
rapidly deactivates the catalyst and is observed by a loss in reaction as measured by the
temperature rise encountered across the first three reactors. It is emphasized that H,S is
very undesirable in the Hydrar Unit and therefore, aggressive measures are taken to keep
sulfur out of the unit.

Monitoring Results Description/Evaluation

CITGO Corpus Christi East Refinery monitored the H,S (ppm) content of the Hydrar
Degassing Drum Off Gas and the reactor temperature rise across each of the first three
Hydrar reactors. The data collection period was from 06/07/05 to 06/24/05 and is
summarized below. The Degassing Drum Off Gas H,S monitoring was conducted using
GASTEC Detector Tubes (No. 4LT, Hydrogen Sulfide) and all samples were obtained as
grab samples.

The average H;S content in the Degassing Drum Off Gas for the data collection time
period was O ppm. These results show that the average plus three standard deviations is
less than 81ppm and therefore qualifies for an AMP.

Date Degassing Rxr No. 1 Rxr No. 2 Rxr No. 3
Drum Off Gas | Temperature Temperature Temperature
H,S, ppm Rise, °F Rise, °F Rise, °F
6/7/05 0 247 260 158
6/8/05 0 258 260 148
6/9/05 0 258 259 146
6/10/05 Unit Down - --- -
6/11/05 0 293 282 166
6/12/05 0 298 286 178
6/13/05 0 ' 301 288 183
6/14/05 0 204 282 180
6/15/05 0 290 294 183
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Hydrar Degassing Drum Off Gas

6/16/05 0 276 278 165
6/17/05 0 297 295 151
6/18/05 0 296 285 148
6/19/05 Unit Down - -— -—-
6/20/05 0 284 302 166
6/21/05 Unit Down — -— .-
6/22/05 0 275 290 148
6/23/05 0 255 241 159
6/24/05 0 261 247 164
Average 0 279 277 163

Average +

3*Standard

Deviation 0

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the H,S content of the Hydrar
Degassing Drum Off Gas on a daily basis with detector tubes of an appropriate
range.

2. Though not expected, if at any time the Hydrar Degassing Drum Off Gas stream
average detector tube result plus 3 standard deviations for the seven most recent
samples is greater than 81 ppm HS, CITGO shali notify the agency of those
results before the end of the next business day following the last sample day.
Sampling will continue on a daily basis until the agency approves a revised
sampling schedule or makes a determination to withdraw approval of the gas
stream/system from the AMP.

Records of the H,S detector tube readings will be maintained for a period of two (2)
years.
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_ CITGO
CITGO Petroleum Corporation PO. Box 4689
CERTIFIED MAIL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 039¢ 0005 3108 3057

March 24, 2006

Chicf

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.0. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroléum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chicf:

CITGO submitted on July 26, 2003, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP} for NSPS Subpart I refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGQ has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10,

Copics are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

‘GC QU {« Caéfa—-*&

A"llen Greene
Manager Environmental Protectlon

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
C5 Merox Disulfide Separator Off Gas

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance with
USEPA’s guidance issued in dlternative Monitoring Plan for NSPS Subpart J Refinery Fuel
Gas: Conditions for Approval of the Alternative Monitoring Plan for Miscellaneous Refinery
Fuel Gas Streams (RFG Guidance). The RFG Guidance specifies information that must be
included to allow for a determination of appropriateness of the AMP. The following
information is submitted, per the RFG Guidance, for approval of the use of described
recordkeeping and reporting requirements as an alternative to the monitoring described in
NSPS Part 60, Subpart J. This request is being made for the C5 Merox Disulfide Separator
Off Gas.

Process Description

The primary function of the C5 Extractive Merox Unit is to remove mercaptan sulfur from a
stream of mixed C$ olefins in order to make it suitable for use as a gasoline blendstock and
as a supplemental Alky Unit feedstock. These mercaptan sulfur compounds are unacceptable
in gasoline blendstocks because they are corrosive and exhibit a sour odor. These
compounds are also unacceptable in Alky Unit feeds because they result in high acid
consumption by increasing the formation of tars and polymers.

The C5 Merox Unit removes sulfur from the feed by contacting it with a circulating stream of
dilute caustic which reacts with the mercaptans to convert them to a water soluble sodium
mercaptide. These mercaptides are then absorbed from the feed into the lean caustic stream,
and the low-sulfur product leaves the unit to go to either gasoline storage or the Alky Unit.
The merox process allows for regeneration of the caustic stream by contacting it with process
air in the presence of a catalyst so that the entrained mercaptans can be converted to
disulfides, which are not soluble in the caustic and separate out as a disulfide oil in the Wash
Naphtha stream. Proper regeneration of the caustic is vital to the efficiency of the extraction
process. Wash naphtha is used to absorb any unconverted mercaptans or residual entrained
disulfide oil in the regenerated caustic out of the disulfide separator.

Process Flow (Refer to Figure 1)

The C5 Merox Unit can be divided into three sections: C5 extraction, Caustic Regeneration,
and Caustic Storage.

CS Extraction

The C5 Extraction section contacts the mixed C5 olefins with lean circulating caustic through
a series of trays. The C5’s leave the top of the Extractor into a Caustic Knockout Drum,
which coalesces and removes any entrained caustic from the C5 olefins before the C5’s are
pressured out to storage or another area to be blended or processed.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
C5 Merox Disulfide Separator Off Gas

Caustic Regeneration

The Caustic Regeneration Circuit oxidizes and separates the sulfur compounds from the
regenerated caustic and pumps the regenerated caustic from recycling back to the Extraction
circuit. Mercaptans are removed from the caustic solution when a controlled amount of
oxygen is mixed with the rich caustic solution. The mixture is then preheated and sent to the
Oxidizer. The catalyst and the packing in the Oxidizer lead to the conversion of water-
soluble mercaptans in the caustic solution into oil-soluble disulfides (i.e., disulfide oil or
DSO). The regenerated caustic solution is separated from the DSO and excess air in the
disulfide separator. The recovered regenerated caustic and wash naphtha solution is pumped
back to the naphtha settler after being separated in the disulfide separator and the excess air
vent is routed to the #4 Platformer Stabilizer Reboiler Trim Heater for combustion. The
wash naphtha stream absorbs the oil soluble DSO from the caustic. Since the DSQO is oil
soluble, it tends to get dissolved in the naphtha rather than remain in the water based
regenerated caustic solution. The Naphtha Wash Settler separates the naphtha and the lean
(regenerated) caustic. The settled caustic is pressured out to the extractor or sent to the spent
caustic tank when it is too weak. A slip stream of wash naphtha off of the top of the naphtha
settler goes to the Oxidizer.

Caustic Storage

Spent caustic comes from the Wash Naphtha Settler to the spent caustic storage tank. The
spent caustic is then loaded up into trucks at the vacuum truck loading station for proper
disposal. Fresh caustic is pumped from TK-102 and mixed with the rich caustic stream out
of the Extractor bottoms, going into the caustic heater upstream of the Oxidizer.

No Crossover or Entry Points for Sour Gas

The C5 Merox Disulfide Separator air vent does not contain any crossover or other entry
points for sour gas to be introduced into the vent gas. The spent air vent gas does combine
with purchased natural gas. The purchased gas ensures that vent air is hydrocarbon rich and
not an explosive air mixture. Refer to Figure 1.

Low Sulfur Conditions and Requirements

The C5 Merox Disulfide Separator air vent contains no H;S at any time in the gas stream.
H,8 is indicated by monitoring regenerated caustic strength retuming to the Extractor.
Proper regeneration of the caustic is vital to the efficiency of the extraction process. Efficient
regeneration ensures the C5 Merox is able to remove mercaptan sulfur from a stream of
mixed C5 olefins in order to make it suitable for use as a gasoline blendstock and as a
supplemental Alky Unit feedstock. These mercaptan sulfur compounds are unacceptable in
gasoline blendstocks because they are corrosive and exhibit a sour odor. These compounds
are also unacceptable in Alky Unit feeds because they result in high acid consumption by
increasing the formation of tars and polymers.
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ALTERNATIVE MONITORING PLAN
CITGO Petrolenm Corporation
Corpus Christi East Refinery
C5 Merox Disulfide Separator Off Gas

Initial Monitoring

Attached in Table 1 are fourteen (14) daily samples collected for the C5 Merox Disulfide
Separator Vent Gas. All samples were obtained as grab samples and analyzed using
GASTEC Detector Tubes (No. 4LT, Hydrogen Sulfide). The disulfide separator vent gas
H-S content was O ppmv on all of the samples. The regenerated caustic spent wt.% was also
measured on the same days.

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the H,S content of the Merox
Disulfide Separator Spent Air Vent on a once/day frequency with detector tubes of an
appropriate range.

2, Though not expected, if at any time the H;S average detector tube result plus 3
standard deviations for the seven most recent samples is greater than 81 ppm, CITGO
shall notify the agency of those results before the end of the next business day
following the last sample day. Sampling will continue on a once/day basis until the
agency approves a revised sampling schedule or makes a determination to withdtaw
approval of the gas stream/system from the AMP.

Records of the H,S detector tube results will be maintained for a period of two (2) years.

Page 3 of 5
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CITGO Petroleum Corporation
Corpus Christi East Refinery
C5 Merox Disulfide Separator Off Gas

Figure 1
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
C5 Merox Disulfide Separator Off Gas

Table 1
Caustic

Spent

H.8 Wt.%
6/1/2005 0 0.7
6/2/2005 0 0.6
6/3/2005 0 0.5
6/4/2005 0 0.6
6/5/2005 0 0.7
6/6/2005 0 0.4
6/7/2005 0 0.7
6/8/2005 0 0.9
6/9/2005 0 0.6
6/10/2005 0 0.7
6/11/2005 0 0.4
6/12/2005 0 0.4
6/13/2005 0 0.6
6/14/2005 0 0.5
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_ CITGO
CITGO Petroleum Corporation PO. Box 4689
CERTIFIED MAIL RETURN RECEIPT REQUESTED Houston, TX 77210-4689
7005 0390 0005 3108 3057
March 24, 2006
Chief

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.0. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Altemative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southiern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decree, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fucl gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 2005
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

s . " , /’-F ) | f" -
L priei da (Abicaeo—
Kllen Greene ‘
Manager Environmental Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi West Refinery
Merox Disulfide Separator Spent Air Vent

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance
with USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J
Refinery Fuel Gas: Conditions for Approval of the Alternative Monitoring Plan for
Miscellaneous Refinery Fuel Gas Streams (RFG Guidance). The RFG Guidance
specifies information that must be included to allow for a determination of
appropriateness of the AMP. The following information is submitted, per the RFG
Guidance, for approval of the use of described recordkeeping and reporting requirements
as an alternative to the monitoring described in NSPS Part 60, Subpart J. This request is
being made for the Merox Disulfide Separator Spent Air Vent.

Process Description

The Merox process is used to convert mercaptan sulfur to disulfide sulfur from coker
LPG and coker gasocline by using a selective oxidation catalyst. The two main
applications of the process are extraction and sweetening. Extraction is the removal of
mercaptan sulfur, while sweetening is the conversion of mercaptan sulfur to disulfide.

The mercaptan-rich hydrocarbon stream is contacted with a strong aqueous alkali solvent
in order to extract mercaptan sulfur from the hydrocarbon. The mercaptan-rich alkali
solvent then goes through a regeneration section where air is injected into the solvent and
the mercaptan is oxidized to disulfide in an oxidizer. The disulfide is then separated from
the solvent in a disulfide separator by coalescing, gravity settling, and decanting. The
separated solvent is used again by being recycled to the extractor.

Process Flow (Refer to Figure 1)

Coker LPG enters an absorber where the majority of hydrogen sulfide (H,S) is absorbed
by counter-flowing amine. The LPG then flows through a pre-wash column where
caustic (NaOH) is used to remove any remaining H,S present. The LPG is then sent to a
liquid-liquid extractor, where caustic that contains a cobalt based catalyst is used to
extract mercaptan from the LPG. Treated LPG goes overhead, while mercaptan-rich
caustic solvent exits out the bottom.

The Merox unit aiso treats coker gasoline similarly. Coker gasoline is first treated with
caustic in a pre-wash column to remove any dissolved H,S. The gasoline then flows
through an extractor, where catalyst rich caustic is used to extract mercaptan from the
gasoline. The gasoline is then injected with air and a small amount of low concentration
caustic just prior to the MINALK reactor. The reactor is filled with catalyst-impregnated
activated carbon that allows a large surface area where mercaptans, caustic, and oxygen
may come in contact to complete the sweetening reaction. The rich caustic from the
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi West Refinery
Merox Disulfide Separator Spent Air Vent

coker gasoline extractor merges with rich caustic from the LPG extractor for
regeneration.

The merged mercaptan-rich caustic is heated in an exchanger by 65 psig steam. Air is
then injected into the stream along with a small amount of wash naphtha. The mercaptan
reacts with oxygen in the air and forms disulfide in the oxidizer. The disulfide oil, wash
naphtha, and spent air flow to the disulfide separator where separation occurs, The spent
air vents overhead to the mid-distillate hydrotreater (MDHT) fractionator reboiler, and
the disulfide/wash naphtha and caustic solvent separate in the separator. The regenerated
caustic is recycled back to the extractors, and the disulfide oil and naphtha are sent to the
MDHT for hydrotreating.

No Crossover or Entry Points for Sour Gas

The Merox Disulfide Separator Spent Air Vent does not contain any crossover or other
entry points for sour gas to be introduced into the vent gas. The spent air vent does
combine with the overhead gas from the water balance column downstream, but the water
balance column composition only contains treated fuel gas and water. The treated fuel
gas is from the mixed fuel gas drum, which is monitored according to NSPS Part 60,
Subpart J. Refer to attached P&ID’s.

Low Sulfur Conditions and Requirements

In order to reduce acid consumption in the alkylation unit, sulfur compounds are removed
from the coker LPG. Sulfur compounds are also removed from coker gasoline in order to
meet gasoline product specifications.

The Merox Disulfide Separator Spent Air Vent contains no H,S and very low amounts of
other sulfur compounds in the gas stream at all times. H,S is indicated by monitoring
caustic strength in the pre-wash columns and the circulating regenerated caustic.
Therefore, the caustic is monitored and changed out when the caustic in the pre-wash
columns are over 50% spent. The regenerated/circulating caustic is changed out when
the caustic is over 20% spent.

Monitoring Results Description/Evaluation

Two weeks of daily sampling was obtained on the Merox Disulfide Separator Spent Air
Vent, LPG pre-wash caustic, gasoline pre-wash caustic, and regenerated/recirculating
caustic. Detector tubes were used in order to measure the concentration of H,S in the
spent air vent, and results show that H,S was not present in any of thel4 samples. In
conjunction with the daily detector tube readings, routine lab tests were conducted on the
three caustic samples to measure the percentage the caustic was spent. Refer to Table 1
for a summary of the results. These results indicate that Merox Disulfide Separator Spent
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi West Refinery
Merox Disulfide Separator Spent Air Vent

Air Vent H,S concentration is well within the allowable limits for an alternate monitoring
plan,

Monitoring Proposal

1. CITGO Corpus Christi West Refinery will monitor the H,S content of the Merox
Disulfide Separator Spent Air Vent on a once/day frequency with detector tubes
of an appropriate range. .

2. Though not expected, if at any time the H,S average detector tube result plus 3
standard deviations for the seven most recent samples is greater than 81 ppm,
CITGO shall notify the agency of those results before the end of the next business
day following the last sample day. Sampling will continue on a once/day basis
until the agency approves a revised sampling schedule or makes a determination
to withdraw approval of the gas stream/system from the AMP.

Records of the H,S detector tube results will be maintained for a period of two (2} years.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi West Refinery
Merox Disulfide Separator Spent Air Vent

Table 1

Spent Air Vent & Spent Caustic Sampling Results

Sample Date | H;S (ppm) | LPG Pre-wash Gasoline Pre-wash | Regen/Recirculating
Spent Caustic % Spent Caustic % Spent Caustic %

1 May 23, 0 25 345 18.8
2005

2 May 24, 0 253 41.8 19.9
2005

3 May 25, 0 22.5 45.3 19.2
2005

4 May 26, 0 24.3 37 18.7
2005

5 May 27, 0 231 33.9 244
2005

6 May 28, 0 24.8 36.1 20.5
2005

7 May 29, 0 254 43.5 20.9
2005

8 May 30, 0 255 441 20.5
2005

9 May 31, 0 26.2 41.6 21.7
2005

10 June 1, 0 25 42.2 19.2
2005

il June 2, 0 24.4 42.4 214
2005

12 June 3, 0 25.6 40.5 19
2005

13 June 4, 0 253 49 15.5
2005

14 June 5, 0 26.4 45.2 16.9
2005
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| _ CITGO
CITGO Petroleum Corporation PO. Box 4689
CERTIFIED MAIL RETURN RECEIPT REQUESTED Housfon, TX 77210-4689
7005 0390 0005 3108 3057
March 24, 2006
Chief

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.0. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Re:
Alternative Monitoring Plans, Appendix E and F
Corpus Christi East Refinery and Corpus Christi West Refinery
CITGO Petroleum Corporation
Civil Action Number H-04-3883
Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CTTGO submitted on July 26, 2005, pursuant to Section V.G., Paragraph 64.c. of the referenced Consent
Decre, requests for Alternative Monitoring Plans (AMP) for NSPS Subpart J refinery fuel gas streams
and fuel gas combustion devices at the Corpus Christi East Refinery and the Corpus Christi West
Refinery. CITGO received a denial letter dated February 22, 2006 for one of the AMPs submitted.
Therefore, CITGO has revised the AMPs and requests that the enclosed AMPs replace the July 26, 20035
submittals described in Enclosure 1. The AMP requests for fuel gas streams listed in Appendix E and
fuel gas combustion devices listed in Appendix F are included as Enclosures 2 - 10.

Copies are being provided to EPA Headquarters and the Applicable EPA Region as described in Section
XVIL

If there are questions, or additional information is required, please contact Janice DeVelasco at
832-486-1521.

Sincerely,

. -~

- g : )
(Al gLkt i (AL f:ﬁ:»zrr:}g;’
(- éﬁ;

Allen Greene
Manager Environmenta! Protection

Enclosures
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
NESHAP FF Incinerator

Introduction

The following Alternative Monitoring Plan (AMP) has been developed in accordance with
USEPA’s guidance issued in Alternative Monitoring Plan for NSPS Subpart J Refinery Fuel
Gas: Conditions for Approval of the Alternative Monitoring Plan for Miscellaneous Refinery
Fuel Gas Streams (RFG Guidance). The RFG Guidance specifies information that must be
included to allow for a determination of appropriateness of the AMP. The following information
is submitted, per the RFG Guidance, for approval of the use of described recordkeeping and
reporting requirements as an alternative to the monitoring described in NSPS Part 60, Subpart J.
This request is being made for the NESHAP FF Incinerator.

Process Description

The NESHAP FF Incinerator is a continuous operated incinerator which is designed to safely
capture and destroy hydrocarbon vapors from the Benzene Waste Water Stripper, Liquid Seal
Pot, and ADP Product Separator. Fuel Gas composed of roughly 45% H2, 30% C1, 20% C2 and
5% C3, is used to maintain the incinerator combustion temperature. An air blower provides the
needed oxygen for the combustion in the incinerator. The flue gas leaving the incinerator is at
~160Q0F.

The Benzene Waste Water Stripper is designed to steam strip the benzene from contaminated
waste water to less than 10ppm benzene before discharge to the wastewater treatment facility.
Benzene and hydrocarbon vapors stripped from the waste water are sent to the NESHAP FF
Incinerator for thermal destruction.

The Liquid Seal Pot provides a flashback protection by passing the API Sump vapors through a
layer of water as fine bubbles. This elimination of a continuous vapor path protects against a
flashback passing through the seal. The Liquid Seal Pot has been out of service for 10 years.

The feed to the Aromatics Disproportionation Process (ADP) unit consists of aromatic product
streams from the reformers. The feed to the reformers is hydrotreated; therefore no H,S is
present in the ADP unit. Operation of the ADP unit is periodic based on the aromatics market
economics. The ADP Product Separator offgas is used to purge lighter hydrocarbons, C1-C3,
from the ADP recycle hydrogen stream. The ADP offgas stream is routed to the HYDRAR unit
during normal ADP operation. The ADP offgas is routed to the NESHAP FF Incinerator during
ADP catalyst regeneration.

The Benzene Waste Water Stripper vapor is therefore the single source of continuous vapor to
the NESHAP FF Incinerator. A simplified process flow diagram is attached as Figure 1.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
NESHAP FF Incinerator

No Crossover or Entry Points for Sour Gas

The NESHAP FF Incinerator does not contain any crossover or other entry points for sour gas to
be introduced into the incinerator. The fuel gas stream which is combusted in the incinerator is
from the mixed fuel gas drum which is monitored according to NSPS Part 60, Subpart J. Refer
to attached P&ID’s.

Low Sulfur Conditions and Requirements

There are no expected sulfur conditions in the vapors to the NESHAP FF Incinerator.

Initial Monitoring

CITGO Corpus Christi East Refinery monitored the H2S (ppm) content of the Benzene Waste
Water Stripper vapor and the sulfide concentration (mg/L) of the Benzene Waste Water Stripper
feed from 06/01/05 to 06/16/05. The data collected is summarized in Table 1. The H,S
monitoring was conducted using GASTEC Detector Tubes (No. 4LT, Hydrogen Sulfide) and all
samples were obtained as grab samples.

Monitoring Results Description/Evaluation
The Benzene Waste Water Stripper vapors HyS content was 0.0ppm on all of the samples. The

sulfide concentration in the Benzene Waste Water Stripper feed stream was 0.0mg/L (ppm),
correlating with the 0.0ppm H»S content of the waste water stripper vapor.

These results show that the average plus three standard deviations is less than 81ppm and
therefore qualifies for an AMP.

Process Parameter

The process parameter that will be used to monitor H;S concentration in the NESHAP FF
Incinerator for this AMP is the Benzene Waste Water Stripper feed sulfides concentration.

Sulfide in waste water stripper feed exists in three forms: H,S, bisulfide (HS") and sulfide (8%).

CITGO Corpus Christi East Refinery will assume that 100% of the sulfide present in the waste
water stripper feed is HaS.

Monitoring Proposal

1. CITGO Corpus Christi East Refinery will monitor the sulfides content of the Benzene
Waste Water Stripper feed stream on a 1 time/day frequency.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
NESHAP FF Incinerator

2. Additionally, the H,S content on the Benzene Waste Water Stripper Vapor will be
sampled with detector tubes of an appropriate range on a reducing frequency schedule as
follows:

a. Twice per week for six months,
b. Once per quarter for six quarters with a minimum of 1 month between samples,
¢. Twice per year with a minimum of 3 months between samples.

3. If, at any time, the sulfides concentration of the Benzene Waste Water Stripper feed
stream or the detector tube result is equal to or exceeds 81 mg/L (ppm), then the stripper
vapor stream shall be sampled with detector tubes on a daily basis for seven (7) days
using detector tubes with appropriate ranges for the H,S concentration.

4. The following actions will be taken accordingly:

. Avg <81 ppm H»S
If the average detector tube result plus 3 standard deviations for those seven
samples. is less than 81 ppm H2S, CITGO shall resume the current monitoring
schedule.

e Avg >81 ppm H)S

If the average detector tube result plus 3 standard deviations for those seven
samples is greater than 81 ppm H3S, CITGO shall notify the agency of those
results before the end of the next business day following the last sample day. The
Benzene Waste Water Stripper vapor stream shall subsequently be tested daily for
a two-week period. After the two week period is complete, sampling will
continue once per week, until the agency approves a revised sampling schedule or
makes a determination to withdraw approval of the gas stream/system from the
AMP.

Records of the Benzene Waste Water Stripper feed stream sulfides concentration and H;S
detector tube reading when applicable will be maintained for a period of two (2) years.
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery
NESHAP FF Incinerator

Figure 1- Waste Water Incinerator PFD
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ALTERNATIVE MONITORING PLAN
CITGO Petroleum Corporation
Corpus Christi East Refinery

NESHAP FF Incinerator
Table 1
Sample Date Waste Water Stripper Waste Water
Vapors, H;S (ppm) Stripper Feed
Sulfides, (mg/L)*
6/1/05 0.0 0.0
6/2/05 0.0 0.0
6/3/05 0.0 0.0
6/4/05 0.0 0.0
6/5/05 0.0 0.0
6/6/05 0.0 0.0
6/7/05 0.0 0.0
6/8/05 0.0 0.0
6/9/05 0.0 0.0
6/10/05 0.0 0.0
6/12/05 0.0 0.0
6/13/05 0.0 0.0
6/14/05 0.0 0.0
6/15/05 0.0 0.0
6/16/05 0.0 0.0
Average 0.0 0.0
*Mg/L = ppm
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CITGO Petroleum Corporation CITGO
P.O. Box 4689
Houston, TX 77210-4689
CERTIFIED MAIl. RETURN RECEIPT REQUESTED
7008 0500 0001 2119 9436
January 12, 2009
Chief

Environmental Enforcement Section
Environment and Natural Resources Division
U.S. Department of Justice

P.O. Box 7611, Ben Franklin Station
Washington, DC 20044-7611

Reference Case No. 90-5-2-1-07277

Withdrawal of AMP Request as a Result of Recent Revisions to Definition of Fuel Gas
NESHAP FF Incinerator (Benzene Waste Water Incinerator)

Marine Emission Control Combustors

CPI Vapor Combustor

Corpus Christi Refinery

Civil Action Number H-04-3883

Southern District of Texas, Consent Decree entered January 26, 2005

Dear Chief:

CITGO Petroleum Corporation (CITGO) submitted Alternate Monitoring Plans (AMPs) to the
U.S. Environmental Protection Agency (USEPA) on July 26, 2005, for the units listed below.
These AMPs were submitted in accordance of Section V.G., Paragraph 64 of the Consent Decree
agreement entered on January 26, 2005. The NESHAP FF Incinerator AMP was revised on
March 24, 2006 based on comments received from EPA Region 6.

AMP Submittal AMP Revision

Unit Date Date
Marine Emission Control July 26, 2005 -
NESHAP FF Incinerator July 26, 2005 March 24, 2006

CPI Vapor Combustor July 26, 2005 -






On June 25, 2008, 40 CFR Part 60, Subpart J amendments were published in a Federal Register
notice of final rulemaking (73 Fed. Reg. 35838, ef seq.). Among the various changes adopted,
the definition of “fuel gas”, in Subpart J, was amended to exclude vapors that are collected and
combusted to comply with the wastewater provisions in §60.692, 40 CFR 61.343 through
61.348, or 40 CFR 63.647, or the marine tank vessel loading provisions in 40 CFR 63.562 or 40
CFR 63.651.

Based on the new definition for fuel gas in 40 CFR 60.101(d), H,S monitoring requirements are
no longer necessary for the following control devices, located at the Corpus Christi Refinery and
referenced in Appendix F of the above mentioned Consent Decree. We would like to request the

withdrawal of the AMPs for these units:

Equipment Regulatory Standard

WWT Combustor - 40 CFR 60 Subpart QQQ, 61 Subpart FF, 63 Subpart CC
Dock Vapor Combustor - 40 CFR 63 Subparts Y and CC

Dock Vapor Combustor - 40 CFR 63 Subparts Y and CC

Dock Vapor Combustor - 40 CFR 63 Subparts Y and CC

82-ME-016 CPI Vapor Combustor - 40 CFR 63 Subparts Y and CC

If you have any questions, or require additional information, please contact me at 832-486-5570.

Sincerely,

A

Allen Greene
Manager, Environmental Protection
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Certified # 7008 0500 0001 2119 9443
U.S. Environmental Protection Agency
Director, Air Enforcement Division
Office of Regulatory Enforcement
Ariel Rios Building, Mail Code 2242-A
1200 Pennsylvania Avenue, N.-W.
Washington, DC 20460-0001

Certified # 7008 0500 0001 2119 9450

Chief

Air, Toxics, and Inspections Coordination Branch
Environmental Protection Agency, Region 6

1445 Ross Avenue

Dallas, TX 75202-2733

Manager, Environmental Services
CITGO

1293 Eldridge Parkway
Houston, TX 77077

Mary Claire Lyons
CITGO - Legal

Matrix New World Engineering Inc. (via email only)
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